Abstract -
INTRODUCTION
For those of us who have taught for a while, and perhaps our students who are now instructors, Powerpoint presentations swept through undergraduate education as a way to release students from the tyranny of note-taking, allowing them to focus their concentration on the lecture. While still pervasive, there is now considerable anecdotal and empirical evidence that there is a disconnect between the intent of the instructor and the perceptions of the students regarding Powerpoint lectures: Students perceive the Powerpoint slides to represent the important content of the course and demand their posting to avoid notetaking whilst instructors tend to view "… the whole presentation [as] important and what's up on the screen is just an illustration of a point or complementary, it certainly is not the whole thing." [6] .
With the advance of classroom technology, Powerpoint presentations are giving way to (or being augmented by) lecture capture. Video Lecture Capture (VLC) comes in many shades; from webcasts of powerpoint slideshows, video recording of the lecturer, narrated screen-capture software, to full video recording of the classroom with camera operators. Research studies, including our own, are collecting and analyzing data concerning the viewing habits of students and impact of VLC on classroom attendance and performance. In this paper, we focus on the perceptions of the students.
Like Powerpoint presentations, the intent of the instructors, and of the administration, interplay with the perceptions of their students. It is our motivation to capture the perceptions of the students, and explore them vis-à-vis the intent of the instructors.
Motivation for the work itself is in part similar to that of [10] who turned to VLC to address struggles with withdrawal and failure rates, a lack of course engagement, and troublingly low retention. The rationale for their work was partly based on cognitive load theory and the notion of dual video and audio pathways, each pathway being a separate cognitive process with its own load limit [5] . The implementation of VLC was seen to provide students a means to review course material at a speed under one's own control, allowing each student to regulate their learning according to their personal load limits. A majority of students did perceive strong learning benefits from the availability of recorded lectures, indicating that they were valuable for preparing for class, quizzes and exams, both because of their convenient access and by clarifying concepts covered in class. Yet, the results also indicated a statistically significant difference between students' perceptions about their performance as a result of the use of recorded lectures and the perceptions of the faculty. Faculty agreed that convenient access does have benefits, but contended the preparation value and particularly the effectiveness of VLC to clarify. The paper does not provide the details, but the faculty's lack of confidence in the presentation and clarification values of VLC perhaps indicates that technology cannot fix everything, that simply reviewing the same lecture again is not the kind of review that promotes learning; or, perhaps, students do not in fact watch the recording lectures to review, but for the first time. A concluding recommendation of Toppin's work was to do more work to "close that gap and to insure that students' perceptions about their performance are more realistic." [10] .
In [10] , the effect of VLC on classroom attendance was minimal, if not positive, conforming to much of the literature [3, 4, 7, 8] . In contrast, [11] found that webcasting did in fact negatively affect attendance but to a lesser degree than posting Powerpoint lecture notes. Of note, though, their research also showed webcast lectures nullified the proven negative effects of absenteeism on performance -there was no net difference in the performance between the class with access to webcast recorded lectures and the class without, despite lower attendance in the webcast class. The result is interesting in two ways. First, if one can mitigate the decline in attendance reportedly brought on by VLC with other classroom strategies, such as pop quizzes, the findings suggest that there is a potential to achieve a net gain in performance. Second, despite no net change in their performance outcomes, students nonetheless reported positive learning experiences and benefits. Two thirds of these students agreed that webcasts were important to their overall satisfaction in the course and 87% would recommend that other students take courses that use webcasts. Students used the webcasts for expected reasons, such as missing a class or review, but also 69% of student reported that webcasts reduced their anxiety. Overall, course satisfaction increased and comments credited "webcasts [as being] one of the most effective learning resources" [11] . Other studies similarly report a uncertain impact of webcasts on student performance coupled with strongly positive student perceptions of their effect on their learning , their study efficiency and on their exam performance [1, 2] .
There seems to be a dichotomy behind the emphatic endorsement by students and a lack in real performance improvement that is worthy of exploration. It is encouraging to see the positive perceptions of the students which may provide fertile ground for more radical shifts to classroom learning. In [9, 11] recorded lectures were streamed to students beforehand, so that the class time was available for hands-on interactive classroom activities. When compared to a second class run in the traditional lecture style, a significant performance gain was seen in the first class.
On the cautionary side, perhaps we need to teach students how to use the VLC technology. Our own studies show that access rises dramatically before exams because students perceive that VLC webcasts are a good study tool. Perhaps we need to investigate whether this is true and perhaps we need to train them in the use of captured lectures. Is viewing the same as studying?
The two courses selected for the introduction of video captured lectures were Summer offerings and outside the normal academic course path. These courses were used by students who were needing the course due to failure, reaching ahead or other reasons that had made the students off the regular course pattern. One feature of these Summer courses was the shortened period over which the course is delivered (half the normal time) and the corresponding doubling of the weekly contact hours. Like all engineering courses, a substantial amount of material is covered, but both courses are introductions to new fields of knowledge (one, electronics; one, programming) requiring a large leap in learning. The new ideas demand a high cognitive load. Reviews, spread over time, help students to digest the material in smaller sections, at their own rate. The video recorded lectures would provide a tool for independent review.
The research questions raised were would students use the video recordings and in what way? What is the perceived usefulness of the recordings? How did it compare to other aspects of the course? The affect on attendance (from the students perspective) could be examined too.
This report presents results from a study that has progressed over several years, on two courses taught by different instructors. A similar methodology is used with some variations with procedure (and data collection). In both, an augmented video classroom [6] was used in the study, meaning that the video lecture recordings were provided as a supplementary learning resource, not to replace face-to-face class time. Classroom attendance was still mandatory for all lectures. Lectures were recorded in fully equipped video classrooms by video technicians. Recordings were posted within a day after the lecture on the courses' learning management system. The results from the two courses provide a collection of experiences over multiple years, between undergraduate courses at Year 1 and 2, and between a core engineering course and more specialized introductory course.
The context and detailed methodology of each of the two courses are described separately in Section 2. Section 3 considers the survey results, again presented in series for the two courses. Section 4 summarizes the principle findings.
COURSES RECORDED AND SURVEYED

Circuits and Signals, ELEC2501
Students undertaking an engineering program at Carleton University that involves some element of electrical engineering are required to take a second year course in Circuits and Signals (course code ELEC 2501). This course is an introductory circuit analysis course and runs in the Fall and also with a smaller cohort in early Summer. This later offering is taken by students wanting to reach ahead, those that started in a Winter term and need to get on a normal Fall start pattern and those that need to retake the course. It is the Summer offering that was video recorded in the years 2009 and 2010, as well as having audio recordings being made in Summer 2008. For each of those years an online survey was made using the GetFast online survey tool (now Toofast.ca). Although initially only intended to be a single term feedback tool the survey was repeated over the three years with similar questions. This allowed the comparison to be made to the responses over that time.
For 2008 the recording of the classes was the audio recording of the lecturer's voice. These recordings of the whole class were posted after the classes. In 2009 and 2010 the classes were video recorded by a video technician from the back of the room. There was also recording of the computer display and an overhead camera was used over the podium desk so that notes and other presentation material were recorded. A final camera mounted towards the front of the class which could record the seated students in the lecture room. Switching between cameras, as well as split picture combinations was done by the technician as the recording was made.
For each year the recorded lectures were posted on the course learning management system (LMS) usually within one or two days of the lecture happening. Students could then refer back to the recordings and review material as they wished. The video recordings could not be downloaded but were streamed on demand from facilities within the Carleton University Online Learning unit.
To attempt to understand how students found the use of these recordings questions were included in an instructor generated online survey. This survey asked for feedback on different aspect of the course, including questions on the text book, the LMS, laboratories and the recordings. Questions were mostly on a Likert-type scale. These will be explained in section 3.
Problem solving with computers, ECOR1606
ECOR1606 is a core introductory course for all engineering students.
It uses the C programming language to solve simple engineering related problems. The course serves two roles, one to introduce programming skills and the other to develop the problem solving abilities of engineering students. Because of the programming content there appears to be a wide range of student engagement, arguably more spread than the other course.
The course surveyed was a Summer course that was provided for people to take in advance of the main academic year or for those that wanted to retake the course. Like the ELEC2501 course, all the lectures were video recorded, this time by two technicians. As the lecture theatre was relatively large (approximately 400 seats) one camera and its operator were positioned in the middle aisle of the theatre. Another operator worked from a rear booth and controlled an overhead camera (to film materials on a desk) and the recording of a computer screen.
A survey questionnaire was prepared by the authors (one being the course instructor for ELEC2501 and the other the instructor for ECOR1606), with some questions similar to the ELEC2501 survey and others unique to the ECOR1606 course.
Ethical clearance was obtained to survey the attendance and video access of a self selected group of students. The online survey questionnaire was part of this study. Unfortunately, the collection of the attendance data became increasingly inaccurate over time, so correlation of the use of the videos to attendance could not be made.
RESULTS AND DISCUSSION
Here we will give the questions asked and the cumulative responses. Since the courses were different the surveys and the results will be grouped into two separate sections. Discussion and comments on the data will be made in this section and conclusions drawn in the next section.
Circuits and Signals, ELEC2501, survey
The survey, for this course, over the three years was very similar with changes focusing on the move from audio recordings to video recordings. The number of students in a given year's class and the corresponding number of the responses are given in Table 1 . It can be seen that there was a response of over 50% but under 75% each year. To facilitate comparison each the survey results were placed into percentage of the respondents. Two early questions looked at the text book and the learning management system (Moodle), see Fig. 1 and 2 respectively. As could be anticipated there was strong agreement that the course text book and the course LMS, Moodle, were helpful resources. Although it can be clearly seen that there is a fall in the number of 'strongly agree' for the textbook question, Fig. 1 , over the three years. Whereas, that category rises over the three years for the 'Moodle' question, Fig. 2 . It should be clarified that in the final response category the word 'video' is included in parenthesis since in the 2008 survey it was absent in the response category (as it was audio recordings that were made), but was included in the later two surveys. The past exam questions were selected questions from the previous year's exam, that were released usually one a week and that question related to material covered in the course that week. When asked for their opinion on whether all lectures should be video recorded and made available on a Likert scale the response was largest in the strongly agree category, Fig. 4 . This is perhaps not too surprising as a clear record of lectures, which can be used to review the lecture days or weeks after the class can be seen as an asset in trying to understand or review material. Fig. 5 shows the students stated approach to using the material. The most popular approach to using the videos was different for the two years of the recordings. In 2009 it was to"review selected material", whereas in 2010 it was to "review examples". The common feature for these reasons is the ability to review material. Watching to catch up on missed lectures was popular in 2009 but considerably less in 2010. The surveys also asked students to explain how the the video recordings had affected their attendance. The answer options were relatively long and for brevity have been shortened in Fig. 6 . The full survey options were (in order given in Fig. 6.) ; 'It did not affect my attendance', 'I missed an occasional class and it allowed me to catch up', 'It reduced my attendance partially', 'I missed the majority of the classes for reasons other than the recordings', 'I missed the majority of the classes as the recordings were available'. Here the response was to indicate that for the majority it did not affect attendance and the other most popular reason was that an occasional class was missed but the recordings allowed the catch up on the material. In an attempt to compare the perceived usefulness of the recordings students were asked to rate on a Likert scale 'how x enhances my understanding of the subject matter', where x was the laboratory, problem analysis sessions or the video recordings. Tables 2 to 4 have the response for 2008 (where a response for the audio recordings was not made) to 2010 respectively. In the three tables it can be seen that although there was agreement that the tutorial and laboratories enhanced the understanding of the material, the videos for both of the years surveyed showed a high level of strong agreement for the enhancement of the understanding. 
Problem solving with computers, ECOR1606 Survey
The class size for the Summer 2011 offering of this course was 94. The response to the survey done in the Fall, after deferral exams had been completed was only 16. Therefore the survey was for only a small subgroup of the overall class and so could be not representative. However, the comparison to the ELEC2501 course findings could be interesting to see if there was a similar or different trend. As the response count was so low and was only for one year there has not been an attempt to put the responses into percentages and instead the number of responses are given in tabulated form, see Table 5 .
The data shows that 4 of the respondents did not watch the recordings at all. Despite that, all agreed with the statement that 'all lectures should be video recorded', with 10 of the 16 agreeing strongly. This matches the findings, Fig. 4 , with the circuits course.
Only 2 of the 16 watched all the videoed lectures and those that watched them were watching selected material or reviewing examples. Casual viewing was done only by 2 responders and the majority were viewing to help understand material. One person declared they watched to try and master the material. Two indicated they watch the videos from the beginning of the course, others started at different points following with most using them at the middle of the course. When asked to rate the usefulness of the recordings on a five point scale, three rated them at 1, the lowest, whilst 6 rated them 5, the highest.
Interestingly, and in contrast to the findings with ELEC2501, a significant number, 7 of the 16, indicated they missed a lecture because they knew that the recording would be available. 
CONCLUSION
We have reported on the anonymous student opinions on the recording of two different courses. The courses were a second year electrical circuits course, recorded three years in succession, and a first year introductory programming course, recorded once. The reply success to the survey request was over 50% for the circuits course, whereas the programming course had a low response (less than 20%).
The survey responses show that video recording is viewed as a very useful resource. There is strong support for the suggestion of having all classes video recorded. Something that has significant practical implications if a university implemented this. Recordings are reported as mostly being used to review selected material or examples. The survey responses in the programming course indicated that the recording helped with understanding difficult material.
Self reporting on the impact of their own attendance showed a difference between the two courses. The second year circuits course over the three years showed that the recordings had little impact on the attendance, whereas the single year of the first year programming course showed a higher impact on attendance. This raises an interesting question as to why. One possibility is due to different course instructors, although both were experience faculty and both had been awarded university teaching achievement awards. Other factors could be size of the classes, the year of the course, sample size (so not representative) or the degree of interest in the subject matter.
In the circuits course some interesting results show the perceived usefulness of the video recordings in comparison with the other integral parts of the course, the laboratories and the problem analysis tutorial sessions. Here the recordings were repeatedly viewed as being more useful than the more conventional parts of the course. It is interesting to speculate why this is. Perhaps it is because the exam has a significant weighting on the final course grade. Maybe the students feel the need for more time to assimilate the circuit analysis theory. This is perhaps supported by the use of reviewing selected parts of the recordings. This perception of the usefulness of the various aspects of the course is potentially worth investigating further.
It should be said that this data is self reported by the responders. This may or may not accurately reflect what actually happened, for example with attendance. There may be an element of supplying responses that those surveyed think are expected, or hoped for, by the questioner. However, there are repeated trends that are occurring that indicate strong support in having a recording of the actual lecture for review.
Should lectures and classes be recorded? There is a significant practical issue with doing this, especially to having a video classroom, as used in this study. However, there are developments with computer screen capture technology and audio recording which could make VLC practical in most classrooms and possible for a relatively low cost.
